The health of female inmates has been described as more vulnerable than that of detained male and the overall female population. The purpose of this study is to describe health behaviors, history of diseases, health complaints, and health status of 232 incarcerated women. The women reported risk behaviors and unexpected health surveillance before their imprisonment. In prison, their tobacco use increased, drug consumption decreased and high rates of diseases, use of medicines, health complaints, and poor health status were found. The women's perceptions of their current health, compared with the time period before prison, revealed different types of impact, with one-third reporting health improvements. These data suggest that women prisoners' health and the prison's impact on their health must be better studied in order to enhance the health intervention programs during imprisonment. 
Introduction
The inmate population has been the subject of a number of studies that demonstrate specific characteristics, regarding their familial, social, demographic, economic, educational and behavioral backgrounds, which make them highly vulnerable [1] . This vulnerability is reflected on several domains, but it has a special impact on health. Growing up in adverse environments, with less access to education, health services, and job opportunities, facilitates the adoption of risk behaviors and the development of adverse experiences that could result in poor physical and mental conditions [2] . As a consequence, inmates usually arrive in prison presenting a debilitated health condition, including a higher prevalence of substance abuse, mental disorders, and infectious and chronic diseases [3, 4] .
If health status in an imprisonment environment is worth highlighting, the health of the female prison population requires even more dedication from both the scientific community and current health policies. Although gender is one of the most significant demographic predictors of health status [3] , it has been greatly neglected in studies on inmate populations. Because of this gap, many authors have focused on health conditions in prison environments and concluded that female inmates, when compared with detained men or with the overall female population, experience higher levels of vulnerability and have higher rates of health risk behaviors and health problems, before and during imprisonment [4] [5] [6] [7] [8] .
Although investigation of detained women has been increasing in recent years, a number of gaps remain in the characterization of the general health status [9] , sexual behaviors, women's specific health needs [6] , and prevalence of chronic diseases [10] . As stated recently by Moschetti et al. [11] , descriptive studies are needed to raise awareness of the specific health issues of detained women and to support the decision-making about the most appropriated health services in female prisons.
Therefore, this article intends to characterize the health of a sample of female inmates in 4 categories: health behaviors, history of health and disease treatment, health complaints, and general health status. The study of these categories paves the way for addressing the following objectives: (a) identifying health risk behaviors: tobacco, alcohol, drug consumption, and sexual behavior before and during imprisonment; (b) monitoring self-destructive behaviors: number of suicide attempts during lifetime and self-harm behaviors during imprisonment; (c) evaluating health surveillance, that is, the use of health services before imprisonment; (d) accessing lifetime histories of sexual and reproductive health; (e) accessing lifetime histories of infectious, contagious and chronic diseases; (f) monitoring the consumption of medicines during imprisonment; (g) accessing physical and psychological health complaints during imprisonment; (h) characterizing general health statuses and individual self-perceptions of health during imprisonment, and comparing these with the individual self-perceptions of health before imprisonment.
Once the study has been carried out in two Portuguese female prison establishments, it is relevant to clarify that, in Portugal, the access to health care by the prisoners should follow the European recommendations, considering the prisoner as a citizen, with full right of access to health care. The Portuguese law states that a prisoner has the right to access the National Health Services under identical conditions to those guaranteed to all citizens; even more, prison establishments must be prepared with adequate facilities and equipment to the needs of daily life of prisoners, namely the health needs. Therefore, each female prison has its own health services including nurses, a general practitioner (GP), a psychiatrist, a gynecologist, an infectologist, a psychologist, and a dentist. This health care facility operates 24 h/day with a nurse present at all times. Immediately after admission, all new detainees are submitted to a triage process by a primary health care nurse (within the first 24 h) and by a GP (within the first 72 h) in order to identify any possible health problem.
Method
Participants Two hundred and thirty-two inmates in Portuguese women's prisons participated in this study. Of the 596 women who were detained in the only two special feminine prisons during the recruitment period, 4 were released before research staff could approach them. Of the women who were screened, 71 did not meet the following inclusion criteria: ability to communicate in Portuguese and not being in an inpatient clinic condition due to unstable physical or mental health. Of the remaining 521, 250 (48%) women were randomly selected. Two hundred and thirty-two women DOI: 10.1159/000481967 agreed to participate in the study. The remaining 18 (7.2%) declined or decided to interrupt their participation during data collection. The response rate was 92.8%.
The most common reason for detention (n = 131; 56.5%) was substance-related crimes. Just over half (n = 122; 53.3%) of the women had been detained for 12 months or more, and most of them (n = 150; 65.2%) had already been sentenced. The mean sentence length was 79.06 months (with a minimum of 6 months and a maximum of 324 months). A large majority (n = 179; 77.8%) had been detained for the first time and, among the recidivists, the highest number of re-offenses was 4.
Materials
Demographic and Juridical Questionnaire. The demographic measures comprised age, nationality, ethnicity, education, employment, motherhood, and marital status. The juridical measures were prison, the type of crime, the duration of imprisonment, whether they had been sentenced or were on remand, the length of the sentence, and the number of times the women had been arrested.
Risk Behavior and Health History Assessment Survey. A risk behavior and health history assessment survey was created for this study. It contained questions on health risk behaviors (tobacco, alcohol and substance consumption along with sexual behavior before and during imprisonment); self-destructive behaviors (number of suicide attempts during lifetime and self-harm behaviors during imprisonment); health surveillance (previous contact with health care services); sexual and reproductive life history; and life history of infectious, contagious and chronic diseases. Participants were also asked whether they had taken any type of medication during their imprisonment.
Rotterdam Symptom Checklist [12] . This questionnaire evaluated recent health complaints and featured a list of 29 symptoms divided into 2 categories: physical and psychological symptoms. The item responses were given on 4-point Likert-type scales: "not at all," "a few times," "sometimes," and "very often." However, for data analysis purposes, we dichotomized these variables and combined "not at all" and "a few times" as 0 and "sometimes" and "very often" as 1. The internal consistency reliability coefficient of the scale scored on the Portuguese sample was very good (Cronbach's alpha of 0.91) [13] .
Short-Form Health Survey (SF-12) [14] . SF-12 measures subjective health status in 8 health aspects and results in a physical component summary (PCS -subscales of physical function, physical performance, pain, and general health) and a mental component summary (MCS -subscales of vitality, social function, emotional performance, and mental health). Through a specific algorithm, we obtained scores ranging from 0 to 100, where 100 corresponded to the best perception of health. The SF-12 score was produced using the Health Outcomes Scoring Software 4.0 (QualityMetric Incorporated, New York, NY, USA). Regarding the internal consistency of the Portuguese version, the Cronbach alphas were 0.79 for the PCS and 0.81 for the MCS. Sensibility tests have shown that the SF-12 appears to be a valid measurement of health status [15] .
Overall Health and Health prior to Imprisonment. Two items were created to measure overall health and health prior to imprisonment. On the first item, inmates were asked about their current health: "Overall, how would you describe your health?" This question had 5 possible answers: "excellent," "very good," "good," "fair," or "poor." The second item asked inmates to compare their current health with their health prior to being incarcerated ("Compared with the time before you were arrested, how would you describe your current health?"). The question had the following 5 possibilities for answers: "much better," "better," "approximately the same," "worse," or "much worse." Procedure After approval from the Ethics Committee of the General Directorate of Prison Services, the data collection was scheduled with the directing boards of each prison involved in this study. Data were collected individually by trained researchers who were not part of the prison personnel, allowing inmates to share information in an environment of confidentiality. At the beginning of each interview, the aims of the study were explained, and data were collected after obtaining the informed consent.
Analysis/Statistical Methods
Data analysis was conducted using the statistics software IBM SPSS version 20. The means and standard deviations of the interval variables and the frequencies and percentages of the nominal variables were calculated in order to perform the descriptive analysis necessary to accomplish the aims of this study. For the report of percentages, we considered the value of valid percentage to better express the differences amount of missing values for each variable. The medians for the two main components of the SF-12 were also calculated in order to compare these results with the normative values for the Portuguese population [13] . For this comparison, the one-sample Wilcoxon signed-rank test was used.
Results
A summary of the participants' sociodemographic characteristics is presented in Table 1 .
Health Risk Behaviors
Regarding tobacco consumption, 56.9% (n = 132) of the participants were smokers, and the mean age for initiating smoking was 16.73 years (SD = 6.50), ranging from 9 to 43 years. Among these inmates who smoke, 62.9% (n = 83) reported smoking more since being detained, with a mean of 15 cigarettes a day (SD = 9.89).
Most participants (n = 188; 81%) declared they had consumed alcohol at least once. Among these, 14% (n = 26) affirmed that their consumption was problematic, and 6.5% (n = 12) said they had at some point been dependent on this substance. During the 6 months prior to imprisonment, alcohol consumption was considered predominantly occasional (n = 134; 71.3%). Since their imprisonment, only 17.2% (n = 39) of inmates mentioned alcohol consumption; among these, 86.8% (n = 33) had consumed small portions with the consent of prison staff, and 13.2% (n = 5) reported they had consumed alcohol during temporary leaves. Thirty-five percent (n = 80) of the participants reported having consumed illegal substances, and among those, 58.8% (n = 47) considered their illegal substance use problematic. Furthermore, 57.5% (n = 46) reported being addicted. The mean age of initial consumption was 19.86 years (SD = 7.90), with cannabis (n = 48; 60%), cocaine (n = 50; 62.5%), heroin (n = 30; 37.5%), and methadone (n = 21; 26.3%) being the most used substances prior to imprisonment. Among all inmates who reported having consumed these substances, 27.5% (n = 22) have done it intravenously (6 on their last day before being arrested, 1 during the week before, another during the month before, and 14 more than 2 months before). The average initial age of intravenous consumption was 24.86 years (SD = 9.02). Sixteen inmates (6.9%) said they had consumed drugs during imprisonment, with cannabis being the most used substance. None of the inmates answered positively to intravenous drug consumption.
The majority of participants (n = 195; 84.1%) reported active heterosexual behavior during the year prior to the imprisonment. Among these, only 22.7% (n = 44) reported always using a condom. During the detention period, only 13.8% (n = 32) revealed active heterosexual behavior, within which 23.3% (n = 7) had always used a condom. Active homosexual behavior in the year prior to the imprisonment was reported by 4.4% (n = 10) of the women, from which only 3 (30%) had always used a condom. Inside the prison establishment, 9.9% (n = 23) of the participants reported active homosexual behavior, within which 17.4% (n = 4) had always used a condom. Table 2 shows detailed data on the inmates' sexual behaviors before and during imprisonment.
Only 1 of the participants reported having been paid with money, goods or drugs for sex during imprisonment, although 23 (10%) said they had been paid with money, goods or drugs for the same purpose at some point in their lives.
Self-Destructive Behavior
Regarding suicide, 31% (n = 72) reported at least 1 attempt; the mean number of suicide attempts was 2.3 (SD = 1.46), and the mean age of occurrence was 29 years (SD = 9.97). Within this group, 43.1% (n = 31) said they had attempted suicide at least once while they were already in prison.
Self-harming behaviors during the month that preceded the interview, i.e., when inmates were already in prison, were reported by 10 (4.3%) participants, and in each case, the detainees reported having injured themselves to address feelings of rage, tension, anxiety, or depression. Six of these had received medical attention and/or psychological support in the prison's medical facilities immediately after the self-harm episode.
Health Surveillance before Imprisonment
Among the participants in this study, 90.9% (n = 211) were registered at a primary health care center with a GP, and among those, 73.9% (n = 156) had visited their GPs at least once in the last 6 months before imprisonment, 41.7% (n = 108) had had an emergency hospitalization, and 19.6% (n = 44) were being followed by a psychiatrist.
Sexual and Reproductive Health History
Most inmates (n = 205; 88.4%) had been pregnant at least once. Regarding menstruation, 82.8% (n = 192) were still menstruating at the time of the study and 45.8% (n = 88) reported they had menstruation-related problems. The most referenced problems were irregular menstrual cycles (n = 58, 65.9%) and very heavy bleeding (n = 29, 33%). Before imprisonment, 51.3% (n = 119) of inmates had been using some form of birth control methods, with oral contraceptive pills being the most common method (n = 72; 50.7%), followed by condoms (n = 35, 18.3%). Twenty-two percent (n = 51) of inmates stated they were still using a contraceptive method during imprisonment, with oral birth control pills being again the most common method (n = 22; 38.6%). Sixteen (6.9%) participants said they had been treated at least once for a sexually transmissible disease.
Prevalence of Diseases
The number of participants receiving, at least once in their life, diagnostic tests for infectious diseases and the prevalence of these diseases are shown in Table 3 . Table 4 shows the data on reported chronic diseases present at the moment of the survey, from the most to the least frequent.
Medication
Regarding pharmaceutical drugs consumed during imprisonment, 71.6% (n = 166) of inmates reported they were taking a prescribed drug. Table 5 lists the health complaints, including the results from the Rotterdam Symptom Checklist, that inmates had experienced during the week before the survey, by order and frequency. The most reported health complaints were essentially psychological, with worrying, anxiety, nervousness, difficulty sleeping, despair about the future, tension, tiredness, and irritability reported by more than half of participants. both summaries, indicating poorer physical and mental health. Table 6 shows how inmates evaluated their health at the time of the survey. In regard to their global assessment of health, in comparison with health before imprisonment, 33.2% (n = 138) of participants said they had felt a positive shift, describing their health at the time of the survey as much better (16.8%; n = 39) or better (16.4% n = 38) than the period before prison; another 26.3% (n = 61) reported no change, considering that their health had remained roughly the same, and 40.5% (n = 94) reported a negative change, assessing their health statuses as worse (22.8%, n = 53) or much worse (17.7%, n = 41).
Health Complaints

General Health Status
Discussion
This study covered a comprehensive range of health and health behaviors in female inmates, before and during imprisonment. There is a consensus in the literature that these inmates bring out attention because of their vulnerable health conditions and their high prevalence of health-related risk behaviors. In fact, participants reported some health risk behaviors prior to imprisonment, such as tobacco consumption, drug use, and sexual risk behaviors, but contrary to what other studies [6] have revealed, alcohol abuse before prison was very low, and after imprisonment, it was nearly nonexistent.
Tobacco consumption increased during the women's imprisonment. Condon et al. [2] stated that the factors brought on by imprisonment conditions, such as increased stress and spare time, along with the availability of the substance itself contribute to this tendency. The consumption of illegal substances, which was significantly high before detention − in accordance with the findings of Staton et al. [16] − was reduced to sporadic occurrences during imprisonment, with no evident signs of addiction. This seems to be related to prisons' active roles in detoxification from substances. Condon et al. [2] highlighted the fact that most substance users halt their consumption during imprisonment and, although Plugge et al. [17] corroborated this idea, they noted that there is a high percentage of replacement of illegal substances by prescribed medicines such as benzodiazepines and opiates. Regarding sexual behavior before imprisonment, most of the sexually active participants in this study had had intercourse with only one partner. However, the inconsistent use of condoms combined with the consumption of intravenous substances and prostitution behaviors (even both occur in a lower frequency) increased the possibility of being infected with sexually transmitted diseases.
As expected, during imprisonment, heterosexual activity was significantly reduced, and most inmates had had sexual intercourse with a single partner. However, sexual risk behaviors are still present since condom usage was low. On the other hand, it is worth highlighting that unprotected homosexual intercourse during imprisonment had increased. One possible explanation for the increase in the unprotected homosexual relationships is the unavailability of female condoms in the prison and the low investment in this domain by the health promotion policies. Although studies on sexual risk behavior among female inmates are scarce [6] , the revealed behavioral pattern is consistent with what has been observed in the female inmate population, that is, inconsistent condom use, high-risk sexual partners, and prostitution [18] [19] [20] .
Concerning self-harming behaviors, while self-harm during imprisonment was reported by a small number of participants, the prevalence of suicide attempts before and during imprisonment was notable. The percentage of inmates who reported at least one suicide attempt throughout their lifetime was high, emphasizing the female inmate population's vulnerability to this type of behavior, which has been found in previous studies [6, 21, 22] . This increased vulnerability to the risk of suicide is largely related to the high prevalence of mental illness among the imprisonment population [23] , as well as to the high prevalence of adverse experiences. As an example, the results from women inmates' research indicate that those who have attempted suicide were exposed to more adversity [24, 25] . Considering these data, suicide is a topic that deserves special attention from prison policies in the early identification of female prisoners at risk and the creation of prevention strategies.
Regarding health surveillance before imprisonment, most inmates reported they had seen their GP and/or a health professional in emergency services at least once during the 6 months prior to imprisonment, suggesting that access to community health services is frequent, contrary to what other studies have documented [16, 21, 26, 27] . However, the reason for this behavior is not included in this study. Future studies should explore the reasons for this active contact with health services prior to imprisonment.
Concerning sexual and reproductive health, menstrual problems were the most relevant issue, which is in line with the findings of a reproductive health study that indicated a higher prevalence of this type of dysfunction among the inmate population in comparison with women in the larger community [28] . In contrast, the low percentage of participants who reported having been treated for sexually transmitted diseases seems to indicate, given the tendency toward sexual risk behaviors that was previously noted, a lack of medical care and/or information on this subject [19] . Therefore, considering the risk behaviors for both sexually transmitted and chronic diseases (such as uterine cancer) and the lack of medical follow-up and health information, sexual and reproductive health should be an area of attention within prison institutions [29, 30] through the promotion of screening measures and sex education programs.
Moreover, in addition to prisons' active roles in health education, these institutions are also considered fundamental in the screening and treatment of infectious diseases [31] . Following the findings by Barros et al. [31] , the prevalence of reported hepatitis C and HIV is prominent. Furthermore, though these diseases have increasingly become the subject of attention of both prison health policies and researchers [21] , the high number of inmates with hepatitis C and HIV remains a matter of concern for public health [21, 32, 33] , being the female prison population the most affected [34, 35] .
The most frequently reported chronic diseases were migraines, sleeping problems, anxiety, low back pain, and depression, with a notable prominence of mental health complaints and mental disorders, reinforcing, thus, the high prevalence of psychopathology among incarcerated women that has already been reported in numerous studies [7, 9, 26, 36, 37] .
Still bearing in mind the high number of reported health complaints and illnesses, it is not surprising that there were also a very high percentage of participants in pharmacological therapy. However, it is important to highlight that during the data collection, most participants were unable to specify the substances they were taking, which demonstrates the low inmate knowledge about the medical treatments they were being subjected to. Langner et al. [38] also concluded that there is a higher prevalence of medicine consumption in the female inmate population when compared with the community; in the same way, Butler et al. [5] showed that incarcerated women have a higher percentage of consumption of these substances than their male counterparts. This might happen due to the fact that female detainees have a higher tendency to pursue medical services [27, 39] , which is related to the previously mentioned high rates of diseases and health complaints, as well as the replacement of illegal drugs by psychotropic medication.
The reported health complaints were frequent, which corroborates the findings of Butler et al. [5] and Robert et al. [27] , indicating that health complaints among female inmates are frequent during imprisonment. This might be a result not only of their vulnerability in terms of mental and physical health, but also of the increase in selfawareness due to their imprisonment [27] . The high prevalence of anxiety-related complaints is a sign of psychological stress among female inmates.
Finally, considering the participants' general health, it is possible to conclude that they have lower levels of physical and mental health compared with the community female population, which is similar to the findings of Plugge and Fitzpatrick [9] in the United Kingdom and of Butler et al. [5] in Australia. In addition, it is not surprising that more than half of the participants in this study reported negative perceptions of their health not only because of the pattern of health risk behaviors, but also due to the prevalence of infectious and mental diseases, the high consumption of prescribed drugs, and the plethora of health complaints.
However, we need to note some findings that could be related to a positive impact of prison on participant health, such as the above-mentioned decrease in the consumption of illegal substances and alcohol. These facts could contribute to the high percentage of women who reported health status improvement during imprisonment. In contrast, some findings could be related to the negative impact of prison on participants' health, such as the already mentioned increase in smoking and the psychological stress related to imprisonment, which can explain the percentage of women who evaluate their health as worse or much worse. These results reveal how prison impact can be variable [2] .
This study had some limitations, of which the most important was the number of participants, which represented only 31.1% of the imprisoned females in Portugal in the first quarter of 2012. Nevertheless, the sociodemographic and juridical characteristics of the studied sample are similar to the most common among the overall Portuguese female inmate population at the time of the data collection. Another limitation concerns the questionnaire on risk behavior and health records that had no consistent timeline that determines when the issues addressed had occurred, making it more difficult to thoroughly analyze these participants' risk behaviors and health histories before and during imprisonment. The fact that this study is based on self-reporting is most likely its greatest limitation, due to the implied bias associated with this type of measure. Even so, there are no signs that inmates are less trustworthy than the overall population, and self-reporting instruments such as the SF-12 are valid when applied to the incarcerated population [9, 17] . Giving the relevance of obtaining health outcomes through other sources of information rather than self-report, an a posteriori study was carried out on the female prisoners' health in Portugal on the basis of information contained in the clinical trials [Alves and Costa Maia, in press].
Our results emphasized the vulnerable health status of detained women and the variable impact of imprisonment on health. These seemingly fragile health conditions of the women continue to draw attention to the need for politicians, prison management, health advocates, and prison staff to invest in programs and measures focused on improvements in female inmates' health. Bergh et al. [40] mentioned the need to change criminal justice systems, considering the failures in gender sensitivity. They highlight 4 crucial steps for action that we would also like to underline since they synthesize some of the most important changes, considered in the literature, for health improvements of women prisoners: imprisonment of women should be considered only when all other alternatives are unavailable or unsuitable; all staff working with women prisoners should have followed gender sensitivity training to raise awareness of and improve response to these genderrelated issues; the European Prison Rules are of vital importance, but they need a revision to guarantee the provision of services to meet women prisoners' specific needs; health services for women in prison should be individualized as far as possible to meet their specific expressed needs. These efforts will promote improvement not only in these women's lives but also those of their communities because their reentries will potentially be more successful. Finally, our findings should encourage future research using qualitative methods in order to better understand how they perceive their health and which factors are involved in the emotional and physical changes that affect these perceptions.
